Nuclear Instruments and Methods in Physics Research B70 (1992) xiii-xviii 
North-Holland 


Contents 


Editorial 
Committees, Sponsors 
Conference photograph 


Section I. Off-line mass separation 


Modern tendencies in the enrichment of stable isotopes and their applications in the USSR and 
elsewhere 
Tikhomirov, A. 
Electromagnetic separation of actinide isotopes 
Abramychev, S.M., N.V. Balashov, S.P. Vesnovskii, V.N. Vjachin, V.G. Lapin, E.A. Nikitin and 
V.N. Polynov 
Highly enriched isotopes of uranium and transuranium elements for scientific investigation 
Vesnovskii, $.P. and V.N. Polynov 
A bench for tungsten crucible crystallization and source outgassing 
Boulin, Y. and A. Juery 
Separation method and yields of small quantities of rare earth elements 
Boulin, Y. and A. Juery 
Electromagnetic isotope separation at the China Institute of Atomic Energy 
Li Gongpan, Lin Zhizhou, Xiang Xuyang and Deng Jingting 
An efficient mass separation by using traveling waves with ion cyclotron frequencies 
Hatakeyama, R., N. Sato and N. Sato 
Plasma centrifuge for separation of metal elements and isotopes 
Ikehata, T., K. Oohashi, N.Y. Sato, T. Tanabe and H. Mase 
lon mass separation by use of spatial cyclotron resonance 
Mieno, T., E. Matsumoto, K. Yamagiwa and N. Sato 
Isotope separation in a magnetized sheet plasma by ion cyclotron resonance 
Nanri, K., K. Arai, A. Matsubara, K. Sunako, T. Tanikawa, E. Yabe, K. Kawamura, K. 
Takayama and K. Yamauchi 


Section II. On-line mass separation 


The new CERN-ISOLDE on-line mass-separator facility at the PS-Booster 
Kugler, E., D. Fiander, B. Jonson, H. Haas, A. Przewloka, H.L. Ravn, DJ. Simon, K. Zimmer 
and the ISOLDE Collaboration 

Status report of the Leuven isotope separator on-line (LISOL) 
Huyse, M., P. Decrock, P. Dendooven, J. Gentens, G. Vancraeynest, P. Vandenberghe and P. 
Van Duppen 

Ion source development for the on-line isotope separator at GSI 
Kirchner, R., K. Burkard, W. Hiller and O. Klepper 

Experimental complex to study nuclei far from the beta-stability line - ISOL-facility YASNAPP-2 
Kalinnikov, V.G., K.Ya. Gromov, M. Janicki, Yu.V. Yushkevich, A.W. Potempa, V.G. Egorov, 
V.A. Bystrov, N. Yu. Kotovsky and S.V. Evtisov 


0168-583X /92/$05.00 © 1992 - Elsevier Science Publishers B.V. All rights reserved 


Beam Interactions 
with Materials & Atoms = 
1 
5 
12 
14 
17 
21 
26 
33 
37 
41 
50 
56 
62 
¢ 


Contents 


The production of neutron-rich heavy nuclei of astrophysical interest at the IRIS facility 
Bolshakov, V.A., A.G. Dernyatin, K.A. Mezilev, Yu.N. Novikov, A.G. Polyakov, A.V. Popov, 
Yu. Ya. Sergeev and V.I. Tikhonov 

Upgrade of the TRIUMF on-line isotope separator, TISOL 
D'Auria, J.M., L. Buchmann, M. Dombsky, P. McNeely, G. Roy, H. Sprenger and J. Vincent. . 

The Princeton separator, past and future 
Naumann, R.A., F.W. Loeser and R.B. Vogelaar 

ISOLAN Facility and its research program 
Huang Yecheng, Wang Tongging, Tan Jinfen, Guo Bin and Fan Hongmei 

Status report of the JAERI on-line isotope separator 
Ichikawa, S.-I., T. Sekine, M. Oshima, H. limura and Y. Nakahara 

Low-energy unstable nuclear beam channel “SLOW” at the RIKEN ring cyclotron 
Matsuzaki, T., R. Kadono, K. Ishida, A. Matsushita and K. Nagamine 


Section III. lon sources 


Status and future development of ion sources for on-line mass separators 


Present status of singly charged ion ECR sources at the SARA on-line separator 
Gimond, G., A. Gizon, D. Barnéoud, J. Blachot, J. Genevey, R. Guglielmini, J. Inchaouh, G. 
Margotton and J.L. Vieux Rochaz 
Targets and ion sources at the TISOL facility 
Dombsky, M., L. Buchmann, J.M. D’Auria, P. McNeely, G. Roy, H. Sprenger and J. Vincent. . 
Resonance ionization in a gas cell: a feasibility study for a laser ion source 
Qamhieh, Z.N., E. Vandeweert, R.E. Silverans, P. van Duppen, M. Huyse and L. Vermeeren . 
Efficiency and delay of the integrated target—ion source of OSIRIS 
Fogelberg, B., M. Hellstr6m, L. Jacobsson, D. Jerrestam, L. Spanier and G. Rudstam 
Some studies of molecular ions obtained from a U + C target at > 2100°C 
Hellstrém, M., B. Fogelberg, L. Jacobsson, L. Spanier and G. Rudstam 
Fluorination method for the surface ionization of Sr and Ba with a helium-jet type ISOL 
Kawase, Y., K. Okano, M. Shibata and A. Taniguchi 
Study of a thick target surface ionizer at INS 
Ikeda, N., Y. Shirakabe, J. Tanaka, T. Nomura, S. Ohkawa, S. Takaku, M. Oyaizu, H. 
Kawakami, I. Katayama and T. Shinozuka 
Measurement of hold-up times in a thermal ion source for metallic and monoxide ions of 
lanthanum and cerium 
Ichikawa, S., T. Sekine, H. limura and M. Oshima 
Ion source with combined cathode and transfer line heating 
Sundell, S., H. Ravn and the ISOLDE Collaboration 
New production systems at ISOLDE 
Hagebg, E., P. Hoff, O.C. Jonsson, E. Kugler, J.P. Omtvedt, H.L. Ravn and K. Steffensen .. . . 
Beam heating and cooling of thick targets for on-line production of exotic nuclei 
Talbert, W.L., H.-H. Hsu and F.C. Prenger 


Extraction efficiency of '*N (T, ,, = 9.96 min) atoms from a graphite target: comparison between 
off- and on-line obtained results 

Decrock, P., M. Huyse, G. Reusen, P. Van Duppen, D. Darquannes, Th. Delbar and P. Lipnik 
On the release and ionization efficiency of catcher-ion-source! systems in isotope separation 
on-line 


Kirchner, R. 


High-current sputtering ion source for refractory metals 
Kanter, M. 


xiv — 
69 
75 
90 
89 
93 
101 
118 
125 
131 
137 
142 
146 
150 
156 
“4 “ 
165 
175 


Contents 


High efficiency metal ion source 
Tonegawa, A., K. Yamauchi, J. Ono, T. Chida and K. Takayama 

Oxygen ion source with plasma cathode 

Yabe, E., K. Takahashi, K. Takagi and K. Takayama 


Section IV. lon guides and He jets 


The squeezer ion guide 
livonen, A., J. Kuhalainen, R. Saintola, K. Valli, T. Inamura, M. Koizumi, K. Morita and A. 

RIKEN isotope separator on-line GARIS /IGISOL 
Morita, K., A. Yoshida, T.T. Inamura, M. Koizumi, T. Nomura, M. Fujioka, T. Shinozuka, H. 
Miyatake, K. Sueki, H. Kudo, Y. Nagai, T. Toriyama, K. Yoshimura and Y. Hatsukawa..... . 220 

Velocity distribution of RIKEN IGISOL ion beams 
Inamura, T.T., M. Koizumi, K. Morita, A. Yoshida, M. Takami, T. Ishizuka, I. Nakamura, M. 
Nakaoka, T. Murayama, I. Sugai, M. Azuma, H. Katsuragawa, K. Shimomura, S. Matsuki, A. 

Status report of the SARA IGISOL used in the study of the **U(a 40 MeV, f) reaction 
Astier, A., R. Béraud, A. Bouldjedri, R. Duffait, A. Emsallem, M. Meyer, S. Morier, P. 
Pangaud, N. Redon, D. Barnéoud, J. Blachot, J. Genevey, A. Gizon, R. Guglielmini, J. 
Inchaouh, G. Margotton, J.L. Vieux-Rochaz, J. Arje, J. Aysté, P. Jauho, A. Jokinen, H. 
K. Echole, MLE. Leimo and J.B. Marquette ... 233 

Development of a laser-enhanced ion-guide ion source 
Oshima, M., T. Sekine, S. Ichikawa, Y. Hatsukawa, I. Nishinaka, T. Morikawa and H. limura . 241 

The Chalk River high-temperature helium-jet ion source 
Koslowsky, V.T., M.J. Watson, E. Hagberg, J.C. Hardy, W.L. Perry, M.G. Steer, H. Schmeing, 

The helium-jet coupled ISOL facility at VECC, Calcutta 
Chakrabarti, A., A. Bandyopadhyay, A. Bandyopadhyay, S.K. Basu, N.C. Bhattacharya, S. 
Chattopadhyay, M.D. Mazumdar, T. Mukhopadhyay, A. Poley and A.K. Mazumdar ........ 254 

Characteristics of a nitrogen-jet system in KUR-ISOL 


Section V. Recoil and fragment mass separators 


The separation techniques for secondary beams 
LISE 3: a magnetic spectrometer—Wien filter combination for secondary radioactive beam 
production 


The GSI projectile fragment separator (FRS): a versatile magnetic system for relativistic heavy 
ions 
Geissel, H., P. Armbruster, K.H. Behr, A. Briinle, K. Burkard, M. Chen, H. Folger, B. 
Franczak, H. Keller, O. Klepper, B. Langenbeck, F. Nickel, E. Pfeng, M. Pfiitzner, E Roeckl, 
K. Rykaczewski, I. Schall, D. Schardt, C. Scheidenberger, K.-H. Schmidt, A. Schréter, T. 
Schwab, K. Siimmerer, M. Weber, G. Miinzenberg, T. Brohm, H.-G. Clerc, M. Fauerbach, J.-J. 
Gaimard, A. Grewe, E. Hanelt, B. Knédler, M. Steiner, B. Voss, J. Weckenmann, C. Ziegler, 


A. Magel, H. Wollnik, J.P. Dufour, Y. Fujita, D.J. Vieira and B. Sherrill ................ 286 
Initial operating experience with the A1200 fragment separator 
Sherrill, B.M., D.J. Morrissey, J.A. Nolen Jr., N. Orr and J.A. Winger .............0064. 298 


A fragment separator at LBL for the beta-NMR experiment 

Matsuta, K., A. Ozawa, Y. Nojiri, T. Minamisono, M. Fukuda, A. Kitagawa, T. Ohtsubo, S. 
Momota, S. Fukuda, Y. Matsuo, H. Takechi, |. Minami, K. Sugimoto, I. Tanihata, K. Omata, S. 


xv 


Contents 


The RIKEN radioactive beam facility 
Kubo, T., M. Ishihara, N. Inabe, H. Kumagai, I. Tanihata, K. Yoshida, T. Nakamura, H. 
Okuno, S. Shimoura and K. Asahi 
Design study of the secondary-beam line at RCNP 
Shimoda, T., H. Miyatake and S. Morinobu 
Performance of and experiments with the recoil separator CARP at RCNP 
Morinobu, S., I. Katayama, M. Fujiwara, S. Hatori, N. Ikeda, H. Miyatake, H. Nakabushi and 
K. Katori 
A recoil mass spectrometer for HHIRF 
Cole, J.D., T.M. Cormier, J.H. Hamilton and A.V. Ramayya 
Startup of the Fragment Mass Analyzer at ATLAS 
Davids, C.N., B.B. Back, K. Bindra, D.J. Henderson, W. Kutschera, T. Lauritsen, Y. Nagame, 
A large solid-angle secondary-beam collector using an axially symmetric superconducting magnetic 
field 
Ishida, K., T. Matsuzaki and K. Nagamine 
Low energy radioactive beams by inversion kinematics 
Yamaya, T., M. Saito, T. Miyamoto, T. Ishigaki, K. Kotajima, K. Gotoh, T. Shinozuka and M. 
Fujioka 
INTENSITY: a computer program for the estimation of secondary beam intensities from a 
projectile fragment separator 
Winger, J.A., B.M. Sherrill and D.J. Morrisey 


Section VI. Acceleration of RI beams 


Production, acceleration and use of radioactive ion beams at Louvain-la-Neuve 
Van Duppen, P., P. Decrock, M. Huyse, Th. Delbar, W. Galster, P. Leleux, I. Licot, E. 
Liénard, P. Lipnik, M. Loiselet, C. Michotte, G. Ryckewaert, J. Vervier, P. Duhamel and J. 
Vanhorenbeeck 
An ISOSPIN Laboratory for North America 
D’Auria, J.M. 
Exotic nuclei arena in JHP 
Development of an SCRFQ heavy-ion linac for RI beams 
Arai, S., A. Imanishi, T. Morimoto, E. Tojyo, N. Tokuda and S. Shibuya 
lon-optical design of the high-resolution mass separator for the Japanese Hadron Project 
Sunaoshi, H., M. Fujioka, T. Shinozuka, H. Wollnik, S. Meuser, T. Nomura and S. Kubono .. . 
First steps towards radioactive beams in the experimental storage ring at GSI 
Klepper, O., F. Bosch, H.W. Daues, H. Ejickhoff, B. Franczak, B. Franzke, H. Geissel, O. 
Gustafsson, M. Jung, W. Koenig, C. Kozhuharov, A. Magel, G. Miinzenberg, H. Stelzer, J. 
Szerypo and M. Wagner 


Section VII. lon optics and mass spectrometry 


Energy compensation of an ISOLDE-type isotope separator 


An ion optical decel system for oblique angular impact of low-energy ions on targets 

A new ray tracing code “ELECTRA” 

Ishihara, M. and T. Matsuo 
Ion-optical correction elements for on-line mass separators 

Przewloka, M., M. Antl, R. Berndt, Ch. Geisse, H. Haas, H. Ravn and H. Wollnik 


od 
309 
320 
331 
343 
358 
366 
374 
380 
393 
398 
407 
414 
421 
427 
441 
445 


Contents 


Mass measurements of exotic nuclei at the ESR 
Trétscher, J., K. Balog, H. Eickhoff, B. Franczak, B. Franzke, Y. Fujita, H. Geissel, Ch. Klein, 
J. Knollmann, A. Kraft, K.E.G. Lébner, A. Magel, G. Miinzenberg, A. Przewloka, D. Rose- 
nauer, H. Schafer, M. Sendor, D.J. Vieira, B. Vogel, Th. Winkelmann and H. Wollnik ...... 455 
Antiproton—proton mass comparison with a radio-frequency mass spectrometer 
De Saint Simon, M., A. Coc, M. Jacotin, J.F. Képinski, R. Le Gac, G. Le Scornet, C. Thibault, 
F. Touchard, H. Haebel, H. Herr, R. Klapisch, G. Lebée, G. Petrucci, G. Stefanini, H. 


Method for precision measurement of the masses of short-lived nuclides with application of stable 


isobars 
Belyaev, B.N., V.D. Domkin, Yu.G. Korobulin, V.S. Mukhin, Yu.A. Suchilin, G.D. Alkhazov 


Measurement of the H,—D mass difference with a nuclear microprobe 
Sekiguchi, H., T. Nishijima and I. Nashiyama 


Section VIII. lon traps and laser techniques 


lon traps — recent applications and developments 
Kluge, H.-J. and G. Bollen 
Collection, cooling and delivery of ISOL beams 


Moore, R.B., M.D.N. Lunney, G. Rouleau and G. Savard 482 
Ramsey technique applied in a Penning trap mass spectrometer 
Bollen, G., H.-J. Kluge, T. Otto, G. Savard and H. Stolzenberg ...................24-- 490 


On the possible determination of hyperfine anomalies by trapped ion spectroscopy 


Asbes, F.. O. Becker, H. Kaab, and G. Werth .... 494 
An ion trap for nuclear laser spectroscopy at Tohoku ISOL 

Wada, M., H. Sunaoshi, Y. Fukashiro, $. Hayashibe, T. Shinozuka, M. Fujioka, I. Satoh, M. 


lon trap project at INS 

Katayama, I., M. Wada, J. Tanaka, H. Kawakami and S. Ohtani ...................4-- 509 
OPERA: an on-line system of optical pumping in solids for unstable nuclei 

Shimomura, K., 1. Ogawa, K. Suzuki, $. Hamada, T. Nakamura, H. Okuno, M. Koizumi, N. 

Inabe, Y. Fukashiro, H. Sunaoshi, M. Wada, S. Hatori, T. Murayama, T. Kohmoto, Y. Fukuda, 

T. Kubo, T. Shinozuka, K. Asahi, S$. Morinobu, T.T. Inamura, M. Ishihara, M. Fujioka, M. 

Fission fragment anisotropy for the “*"Am fission isomer by spin exchange pumping with 
polarized rubidium vapour 

Backe, H., W. Lauth, W. Achenbach, M. Hain, M. Hies, A. Scherrer, A. Steinhof, S. Télg and 


Very high sensitivity in collinear laser spectroscopy: resonance detection by particle counting 
techniques 

Lievens, P., E. Arnold, W. Borchers, F. Buchinger, U. Georg, A. Klein, W. Neu, R. Neugart, 

M. Neuroth, C. Schulz, R.E. Silverans, L. Vermeeren and the ISOLDE Collaboration. .... . . 532 


PILIS: post-ISOCELE laser isobar separation; a high efficiency apparatus for laser spectroscopy 
Kilcher, P., J.C. Putaux, J.E. Crawford, H. Dautet, H.T. Duong, F. Le Blanc, J.K.P. Lee, J. 
Obert, J. Oms, J. Pinard, B. Roussiére, J. Sauvage, G. Savard, G. Thekkadath and the 

ISOCELE Collaboration 


Section IX. Techniques related with mass separators 


The control system of the CERN-ISOLDE on-line mass-separator facility 
Jonsson, O.C., O. Borch, A. Bret, R. Catherall, 1. Deloose, G.J. Focker, D. Forkel, E. Kugler, 
G. Olesen, A. Pace, H.L. Ravn, C. Richard-Serre, G. Shering, O. Tengblad, HJ. Torgersen 

and the ISOLDE Collaboration 


4 
xvii 

| 
| 
fx 


Contents 


Indirect measurements of beam-energy differences for various species of ions extracted from a 
FEBIAD source 
Hagberg, E., K.S. Sharma, G.R. Dyck, V.T. Koslowsky, P.P. Unger, J.C. Hardy, H. Schmeing 
and R.C. Barber 
Measurement of B-ray maximum energy with an HPGe detector by means of B *-annihilation 
photons coincidence 
Osa, A., T. Ikuta, A. Taniguchi, H. Yamamoto, K. Kawade, S. Ichikawa and Y. Kawase 
Time resolved on-line nuclear orientation (TR-OLNO) 
Stone, N.J. 
In beam nuclear polarization of on-line separated isotopes 
Wouters, J., W. Vanderpoorten, P. Schuurmans and L. Vanneste 
Superthin internal targets for storage rings of radioactive ions 
Pugatch, V., G. Sivtsov, A. Glushko, G. Pitatelev, S. Popov, B. Wojtsekhovski and D. Toporkov 
Submicron position-sensitive detector 
Pugatch, V.M., A.B. Rosenfeld, P.G. Litovchenko, L.I. Barabash, O.F. Nemets, Yu.N. Pavienko 
and Yu.O. Vasiliev 


A dual ion beam epitaxy system 
Su Shijun, Jiang Weisheng, Qin Fuguang and Wang Xiangming 


Proton decay measurement with RIPS for astrophysical interest 
Kubono, S., Y. Funatsu, N. Ikeda, M.H. Tanaka, T. Nomura, H. Orihara, S. Kato, M. Ohura, 
T. Kubo, N. Inabe, T. Ichihara, M. Ishihara, I. Tanihata, H. Okuno, T. Nakamura, S. 
Shimoura, H. Toyokawa, C.C. Yun, H. Ohnuma, K. Asahi, A. Chakrabarti, T. Mukhopadhyay 
and T. Kajino 

Summary of EMIS-12 


Author index 


xviii 
546 
551 
556 
566 
570 
574 
| 
588 


